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Figure 1. SEU -hardening using available device resources. 





Figure 2. Standard master-slave flip-flop. 
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uses a traditional majority circuit that is designed to be 
glitch-free. The lower half is an application of threshold 

logic principles. 
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SPICE simulation showing the voltage transient of the sensitive node in the sub 
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Figure 9. Showing 3D mixed-mode results. Voltage transient of the active node. A 
heavy ion with LET-128MeV-cm 2 /mg stroke at the center of the space (see Figure 7) 
between the sensitive junctions of latch 1 and 3. The voltages in both latch 1 and 3 
recovered, the triple redundant latch has no upset. 
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Test Pattern Description 





't 

5 

* 


1 


p- 

O 

co 
h— > 
co 

• f-H 

CO 

P 

O 


43 

O 

P 

w 


CO 

H-* 

o 

CD 

Oh 

CO 

P 


■g a 

Oh <0 


<-> 44 
H o C 

£ O 

<o 73 


73 


P 

PH 

(N 

ro 

X 

GO 

£ 

H 

<D 

43 

H— > 

Ph 

O 

P 

o 


p 

o 


o 

o 

p 

43 

73 

<u 

o 

o 

73 


P 

P 

CO 

p 

<D 


O P 
O 

r-H (U 

_ 3D 

.22 p 

h— » 

P «J 
^ P 

22 p 

*3D c2 <-> 

(D • ^ 

p 73 W) 

^ u o 

Ph co 1 — 1 

2^2 

CO CO 


'o ^ 
2 O 

Cw i < 

O pH 


a> 


a> 

- ■ I 

Ph Cl, O 

_ r ■ < r As 


C/) 


p 

(D 

P 

c£ 

PH 


CO 

p 

3D 


P 

Jh 

<u 

43 

H 


P co 
<L> 


O 

™ in ^ 

S3 

f2 .2 75 

.§ gr& 

& 8 B 

-4-4 

<-l— I ^-hH 


<o 

p 

P 


<D 


Ph 

O 

a> 

4-* 

P 

P 

o 

o 

P 

• 1— 1 
4-» 

• i-H 

<D 

73 

43 

73 

H— » 

p 

<D 

P 

p 

O 

• i-H 

s 

C\ 

CO 

P 

1-C 

3D 

3D 

P 

• i— i 

CO 

<D 

O 

73 

43 

H— » 

<L> 


P 


0) 

r-H * 1-H • 

r . i-P i-P 

M CO CO 


o 

p 

p 

O co 73 

^ (O ° 

3 (50 o 

O co P 



<N 



7/19/2001 



Test Pattern Description 




i 

i 


i 

i 


W) 

rH 

* 

O 

o 



<u 

4- » 

<D 

> 
• i— i 

5- H 


0) 
c n 

2 

a-) 

c3 

C/3 

O 

V-i 

o 

a 



bh S ’S 


& s 

S c2 



m 



7/19/2001 


NASA 









Test Pattern Description 

MSOFTOA Shift Register 
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SuperCluster. DirectConnect uses a hard-wired signal path 
requiring no programmable interconnection to achieve its 
fast signal propagation time of less than 0.1 ns. The output of 
this shift register is DOC. 


NASA 



Figure 1 1. Schematic of a portion of the MSOFTOA shift register. Buffers placed 
between flip-flops aid in the measurement of SET's. 
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Figure 12. Schematic of a portion of the MSOFTO shift register. This circuit is used tq 
| measure the hardness of the K-Latch-based flip-flops, implemented in the S-Cell. 
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T est Pattern Description 

MHARDO Shift Register 
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The output of the shift register is DOH. The output of the 
OR’d disagreement detectors is 1 ERR. 
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T est Pattern Description 

MHARDOA Shift Register 
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Figure 14. Schematic of a stage in the MHARDOA shift register. The buffer and inverter 
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Figure 15. DUT mounting. The use of a socket requires 
reverse" mounting of the die, slightly limiting beam angles. 
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Conclusion 
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